For all graphs, s(X,y) is the smoothing term where X represents the explanatory variable and y is the estimated degrees of freedom of the smoothing term. The shaded areas indicate the pointwise 95% confidence intervals. : partial residuals around the significant covariate effects
The exploration of the explanatory variables showed a negative effect of SOI on sea temperature at the spawning ground (Fig. S5d) . In other words, our results are consistent with previous studies showing that the temperature pattern in the Alghulas region is driven by the SOI (e.g. Schumann et al. 1995) . Our results show also a positive effect of SST at the spawning ground on both fish populations ( 
